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Available online 3 April 2014The Flynn effect was investigated among deaf boys in Saudi Arabia over 14 years from 1999 to
2013. The Colored Progressive Matrices Test was standardized for use with Saudi deaf boys in
1999 for three age groups from 10.3 to 11.8 years and was administered in 2013 to 100 deaf
boys of the same three age groups. There was an increase of .306 IQ points a year. The rate of
increase was greater for younger boys at .35 IQ points a year than for older boys at 0.27 IQ
points.






It has been shown in numerous studies that intelligence
increased in many countries from the early years of the
twentieth century (Flynn, 1984, 1987, 2012; Lynn, 2013).
These increases have been designated the Flynn effect and
were first reported in the 1940s and 1950s in the United
States (e.g. Smith, 1942; Tuddenham, 1948; Wheeler, 1942)
and in Britain (e.g. Cattell, 1950; Scottish Council for Research
in Education, 1949). They were later reported in continental
Europe in a number of studies reviewed in Lynn (2013), and
in several Asian countries including Japan (Lynn, 1982),
China (Liu, Yang, Tunong, & Lynn, 2012), and South Korea (Te
Nijenhuis, Cho, Murphy, & Lee, 2012).
The Flynn effect also has been reported in a number of
economically developing countries including Kenya (Daley,
Whaley, Sigman, Espinosa, & Neumann, 2003), Brazil (Colom,
Mendoza, & Abad, 2007), Dominica (Meisenberg, Lawless,
Lambert, &Newton, 2005), South Africa (TeNijenhuis,Murphy,
& Eeden, 2011), in several countries in sub-Saharan Africa
(Wicherts, Dolan, Carlson, & van der Maas, 2010) and in thet).
This is an open access article unArabic-speaking countries of Sudan (Khaleefa, Abdelwahid,
Abdulradi, & Lynn, 2008; Khaleefa, Sulmanand, & Lynn, 2009)
and Saudi Arabia (Batterjee, Khaleefa, Ali, & Lynn, 2013).
Themagnitude of the Flynn effect has typically been around
3 IQ points a decade (Flynn, 1984, 1987; Kanaya & Ceci, 2011),
but has varied considerably for different tests, ages, countries
and times. There is no consensus on the factors responsible for
the effect which has been attributed to a more scientific way of
thinking, greater or better education, improved nutrition,more
cognitive stimulation, smaller families and other factors
reviewed by Williams (2013).
The Flynn effect has been reported among children and
adults with intellectual disabilities (Young, 2012; Hagen, 2007:
Kanaya & Ceci, 2012; Nijman, Scheirs, Prinsen, Abbink, & Blok,
2010). We believe, however, that no study has examined the
effect in deaf children. This is the objective of the present study.
2. Method
The Colored Progressive Matrices (CPM) Test was admin-
istered to a representative sample of 302 deaf boys aged 10
and 11 years in Saudi Arabia in 1999 by Zamzami (1999). In
the present study the Colored Progressive Matrices Test was
administered to a comparable sample in 2013, i.e., 14 yearsder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
Table 1
CPM scores of deaf boys in Saudi Arabia in 1999 and 2013.
Age 1999 2013 Gains d IQ gains IQ gains per year
N Mean SD N Mean SD
10.3–10.8 92 21.6 8.0 31 23.9 5.9 0.33 4.95 0.35
10.9–11.2 92 22.9 8.2 36 24.9 6.05 0.28 4.20 0.30
11.3–11.8 118 24.0 8.2 33 25.7 5.09 0.25 3.75 0.27
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of 100 deaf boys selected from the two Alamal Institutes for the
deaf and from classes for the deaf attached to regular schools in
Riyadh and was selected to match the samples in the Zamzami
study. The boys were taught the normal curriculum by sign
language.
In both studies the boys were in three age groups of 10.3–
10.8 years, 10.9–11.2 years, and 11.3–11.8 years.
3. Results
Table 1 shows means and standard deviations of the Saudi
deaf boys in 1999 and 2013. These are followed successively by
the gain in scores expressed as d (standard deviation units), the
gain in IQs, and the gain in IQs per year.
4. Discussion
The study contains three points of interest. First, there were
Flynn effect gains in all three age groups averaging .306 IQ points
a year. This result is closely similar to the increase of .355 IQ
points a year in Saudi Arabia over the 33 year period from 1977
to 2010 for 8–15 year olds for the Standard ProgressiveMatrices
reported by Batterjee et al. (2013). These rates of increase are
similar to those present in the United States calculated by Flynn
(1984) and reported in many other countries.
Second, this is the first study to report a Flynn effect gain
for deaf children and to show that the effect is of the same
magnitude as that for other populations. It appears therefore
that whatever factors that have been responsible for the Flynn
effect have affected deaf children as well as hearing children.
There were no changes in the education of deaf children in
Saudi Arabia during these 14 years that might explain the IQ
gain. There is no consensus about what the factors responsible
for the Flynn effect are and the present results do not
contribute to the understanding of this problem.
Third, the magnitude of gains declined with age across the
three age groups from 0.35 to 0.30 to .27 per year. This result is
consistentwith the results reported in Britain (Lynn, 2009), the
United States and a number of other countries reviewed in
Lynn (2013). A similar age difference has been reported in
Saudi Arabia where an IQ loss of 5.6 points between the ages of
8 and 18 years has been reported by Batterjee (2011). Similar
age differences have been reported in other Arab counties
including Sudan (Khaleefa, Lynn, Abulgasim, Dosa, & Abdulradi,
2010), Syria (Khaleefa & Lynn, 2008a) and the United Arab
Emirates (Khaleefa & Lynn, 2008b). It should be noted that
these smaller Flynn effects in older age groups are obtained
from cross-sectional performances referenced to western
norms. The IQ declines with increasing age in school-aged
children compared to same-aged western children may be
attributable to less cognitively stimulating education.Acknowledgment
The authors are thankful to the Deanship of Scientific
Research, College of Education Research Center at King Saud
University for funding this research.References
Batterjee, A. (2011). Intelligence and education: The Saudi case. Mankind
Quarterly, 52, 133–190.
Batterjee, A., Khaleefa, O., Ali, K., & Lynn, R. (2013). An increase in
intelligence in Saudi Arabia, 1977–2010. Intelligence, 41, 91–93.
Cattell, R. B. (1950). The fate of national intelligence: Tests of a thirteen year
prediction. Eugenics Review, 42, 136–148.
Colom, R., Mendoza, C., & Abad, F. (2007). Generational changes on the draw
a man test: A comparison of Brazilian urban and rural children tested in
1930, 2002 and 2004. Journal of Biosocial Science, 39, 79–80.
Daley, T., Whaley, S., Sigman, M., Espinosa, M., & Neumann, C. (2003). IQ on
the rise: The Flynn effect in rural Kenyan children. Psychological Science,
14, 215–219.
Flynn, J. R. (1984). The mean IQ of Americans: Massive gains 1932 to 1978.
Psychological Bulletin, 95, 29–51.
Flynn, J. R. (1987). Massive IQ gains in 14 nations: What IQ tests really
measure. Psychological Bulletin, 101, 171–191.
Flynn, J. R. (2012). Are we getting smarter? Rising IQs in the twenty-first
century. Cambridge: Cambridge University Press.
Hagen, J. (2007). The label mental retardation involves more than an IQ
score: A commentary on Kanaya and Ceci (2007). Child Development
Perspectives, 1, 60–61.
Kanaya, T., & Ceci, S. (2011). The Flynn effect in the WISC subtests among
school children tested for special education services. Journal of
Psychoeducational Assessment, 29, 125–136.
Kanaya, T., & Ceci, S. (2012). The impact of the Flynn effect on LD diagnoses
in special education. Journal of Learning Disabilities, 45, 319–326.
Khaleefa, O., Abdelwahid, S. B., Abdulradi, F., & Lynn, R. (2008). The increase of
intelligence in Sudan 1964–2006. Personality and Individual Differences, 45,
412–413.
Khaleefa, O., & Lynn, R. (2008). Sex differences on the Progressive Matrices:
Some data from Syria. Mankind Quarterly, 48, 345–352.
Khaleefa, O., & Lynn, R. (2008). A study of intelligence in the United Arab
Emirates. Mankind Quarterly, 49, 58–64.
Khaleefa, O., Lynn, R., Abulgasim, A., Dosa, M., & Abdulradi, F. (2010). Norms
for the Standard Progressive Matrices for 9–18 year olds for Darfur.
Mankind Quarterly, 50, 311–317.
Khaleefa, O., Sulman, A., & Lynn, R. J. (2009). An increase in intelligence in
Sudan, 1987–2007. Journal of Biosocial Science, 41, 279–283.
Liu, J., Yang, H., Tunong, C., & Lynn, R. (2012). An increase of intelligence
measured by the WPPSI in China, 1984–2006. Intelligence, 40, 139–144.
Lynn, R. (1982). IQ in Japan and the United States shows a growing disparity.
Nature, 297, 222–223.
Lynn, R. (2009). Fluid intelligence but not vocabulary has increased in
Britain. Intelligence, 37, 249–255.
Lynn, R. (2013). Who discovered the Flynn Effect? A review of early studies
of the secular increase of intelligence. Intelligence, 41, 765–769.
Meisenberg, G., Lawless, F., Lambert, F., & Newton, A. (2005). The Flynn effect
in the Caribbean: Generational change in test performance in Dominica.
Mankind Quarterly, 46, 29–70.
Nijman, E., Scheirs, J., Prinsen, M., Abbink, C., & Blok, J. (2010). Exploring
the Flynn effect in mentally retarded adults by using a nonverbal
intelligence test for children. Research in Developmental Disabilities,
31(6), 1404–1411.
Scottish Council for Research in Education (1949). The trend of Scottish
intelligence. London: University of London Press.
77S.F.A. Bakhiet et al. / Intelligence 44 (2014) 75–77Smith, S. (1942). Language and non-verbal test performance of racial groups
in Honolulu before and after a fourteen year interval. Journal of General
Psychology, 26, 51–93.
Te Nijenhuis, J., Cho, S., Murphy, R., & Lee, K. (2012). The Flynn effect in
Korea: Large gains. Personality and Individual Differences, 53, 147–151.
Te Nijenhuis, J., Murphy, R., & Eeden, R. (2011). The Flynn effect in South
Africa. Intelligence, 39, 456–467.
Tuddenham, R. D. (1948). Soldier intelligence in World Wars I and II.
American Psychologist, 3, 54–56.
Wheeler, L. R. (1942). A comparative study of the intelligence of East
Tennessee mountain children. Journal of Educational Psychology, 33,
321–334.Wicherts, J., Dolan, C., Carlson, J., & van der Maas, H. (2010). Raven's test
performance of sub-Saharan Africans: Average performance, psychometric
properties, and the Flynn effect. Learning and Individual Differences, 20,
135–151.
Williams, R. L. (2013). Overview of the Flynn effect. Intelligence, 41, 753–764.
Young, G. (2012). A More Intelligent and Just Atkins: Adjusting for the Flynn
Effect in Capital Determinations of Mental Retardation or Intellectual
Disability. Vanderbilt Law Review, 65(2), 615–675.
Zamzami, A. (1999). Standardization of Colored Progressive Matrices Test of
John Raven for deaf students in Institutes of Alamal for the primary stage of
Saudi Arabia. Unpublished MA Thesis (in Arabic). Saudi Arabia: Umm Al
Qura University.
